'CSMIP STRONG-MOTION RECORDS
FROM THE
CHALFANT VALLEY, CALIFORNIA
EARTHQUAKES

OF

JULY AND AUGUST 1986

CALIFORNIA DEPARTMENT OF CONSERVATION
DIVISION OF MINES AND GEOLOGY
OFFICE OF STRONG MOTION STUDIES

'REPORT OSMS 86-06

1988

THE RESOURCES AGENCY STATE OF CALIFORNIA\: DEPARTMENT OF CONSERVATION
GORDON K. VAN VLECK GEORGE DEUKMEJIAN | RANDALL M. WARD
SECRETARY FOR RESOURCES GOVERNOR : DIRECTOR



_DIVISION OF MINES AND GEOLOGY

BRIAN E. TUCKER

ACTING STATE GEOLOGIST



CSMIP STRONG-MOTION RECORDS
FROM THE
CHALFANT VALLEY, CALIFORNIA EARTHQUAKES
OF

JULY AND AUGUST 1986

R.W. Sherburne
D.L. Parke

M.J. Huang

A.F. Shakal

Report No. OSMS 86-06

California Strong Motion Instrumentation Program

California Department of Conservation
Division of Mines and Geology
Office of Strong Motion Studies

630 Bercut Drive, Sacramento, California 95814

September 1988






CONTENTS

Introduction . . ‘
Highlights of CSMIP Strong Motlon Data .
Organization of the Report .
Strong-Motion Station Map

Station Code Reference Table .

CSMIP Strong-Motion Stations

Maximum Accelerations and Trigger Tlmes of Accelerograms from

the 1986 Chalfant Valley Earthquake Sequence
Acknowledgments .
References Cited and Addltlonal References .
Strong-Motion Records from the Mainshock of 21 July 1986 .
Strong-Motion Records from the Foreshock of 20 July 1986
Strong-Motion Records from the Aftershock #1 of 21 July 1986
Strong-Motion Records from the Aftershock #2 of 31 July 1986

Addendum - Lake Edison - Vermillion Dam Strong-Motion Records
from the Earthquake of 23 November 1984

iii

Page

AU s wWwN -

13
. 15

. 47

59

67

. 73






CSMIP STRONG-MOTION RECORDS FROM THE CHALFANT VALLEY, CALIFORNIA

EARTHQUAKES OF JULY AND AUGUST 1986

Introduction

During the months of July, August, and September in 1986, a series of
earthquakes occurred in the rural Chalfant Valley, located about 18 km (11
miles) northeast of Bishop. This series of shocks was reported to have caused
about $2.7 million in damages (The Sacramento Bee, September 11, 1986).
Approximately 50 mobile homes in the Chalfant area were knocked from their
foundations during these earthquakes. 1In addition, several non-mobile homes
were heavily damaged, and one frame house nearly collapsed (The Sacramento
Union, July 22, 1986).

Field geologists identified approximately 11.5 km (7 miles) of surface
faulting on several traces of the White Mountain fault zone (Kahle et al.,
1986). A maximum of 5 cm of right lateral slip was observed. East-west
extension across cracks which occurred in conjunction with known fault
segments was also observed,

Many earthquakes of this series were recorded at strong-motion stations
of the California Strong Motion Instrumentation Program (CSMIP), and the U.S.
Geological Survey (USGS). Records recovered from USGS stations during the
July 21 mainshock are given in Maley et al. (1986). This report presents
copies of 36 accelerograms recorded at CSMIP stations during the four largest
shocks: 21 July 1986, ML 6.4 (mainshock); 20 July 1986, ML 5.9 (foreshock);
21 July 1986, ML 5.6 (called Aftershock #1 in this report); 31 July 1986, ML
5.8 (Aftershock #2). The location and origin times of these four earthquakes
are given in Table 1. Table 1 also lists the number of records recovered for

each earthquake by station type.



TABLE 1
Summary of Hypocentral Data
for the

Chalfant Valley Earthquakes of 1986%*

Number of
Strong Motion Records
Origin Time N Lat. W Long. Depth Free
Date GMT (deg) (deg) (km) ML Field pldg. Dam Totals

Mainshock 21 July  14:42:26 37.54  118.44 12 6.4 12 3 3 18
(07:42 PDT)

Foreshock 20 July  14:29:46 37.57  118.45 7 5.9 6 1 2 9
(07:29 PDT)

Aftershock #1 21 July 14:51:09 37.48 118.43 19 5.6 4 2 0 6
(07:51 PDT)

Aftershock #2 31 July  07:22:40 37.48 118.38 9 5.8 2 1 0 3
(00:22 PDT)

Totals 24 7 5 36

* Hypocentral information for the mainshock, foreshock, and aftershock #2 are from R. Cockerham
(U.S. Geological Survey). Hypocentral estimates for aftershock #l1 (21 July 1986, 14:51 GMT)
are from E. Cobertt (University of Nevada at Reno). Because the onset of aftershock #l is
within the coda of the main earthquake, the hypocentral estimates should be considered
preliminary. Estimates of the local (Richter) magnitude for all events aré from UC Berkeley
(BRK) . C

Highlights of CSMIP Strong-Motion Data
This report presents 36 strong-motion accelerograms recorded at 11 CSMIP
stations during the four largest earthquakes of the Chalfant Sequence. Some of

the highlights of the data include:

o Two free field stations (Chalfant and Bishop LADWP) recorded
all four earthquakes.

o The largest peak horizontal accelerations for the foreshock, the
mainshock, and Aftershock #l were recorded at the chalfant strong-
motion station (28% g, 46% g, and 17% g, respectively). The
Bishop LADWP station recorded the largest peak horizontal
acceleration for Aftershock #2 (19% g).

o One structural station, the Bishop - N. Main Street office building,
which is a two-story steel frame building, recorded all four
earthquakes. Peak horizontal acceleration was 25% g on the ground
and 40% g at the roof during the mainshock.



o Long Valley Dam, an earth dam on Lake Crowley, recorded the
foreshock and the mainshock. During the mainshock peak horizontal
accelerations of 9% g on bedrock, 21% g on the crest and 34% g on the
upper abutment were recorded. This site was instrumented in 1979
and has produced many good strong-motion records since. The
accelerations recorded during this earthquake sequence are less than
those recorded during the Mammoth Lakes earthquakes of May 1980
(Turpen, 1980).
Organization of the Report
The locations of CSMIP strong-motion stations and the epicenters are
shown in Figure 1. A three-digit station code is shown on the map adjacent to
each station symbol. The station code, the CSMIP station number and the
station name are cross-referenced in Table 2. Table 2 also lists the page
number on which records from the mainshock, the foreshock and the two
aftershocks are displayed. Table 3 is an alphabetic listing of station names
which provides information on site conditions and station coordinates. The
record page numbers are also listed in Table 3. For the mainshock, detailed
information about each record, including peak acceleration and instrument
orientation, is presented in Table 5. Similarly, Table 6 presents information
for the foreshock, Table 7 for Aftershock #l, and Table 8 for Aftershock #2.
A summary of trigger times and maximum accelerations for 53 earthquakes
recorded at CSMIP stations is given in Table 4.
Included as an addendum to this report are the accelerograms from
Vermilion Dam for the Bishop earthquake of 23 November 1984. These records

were not recovered in time for inclusion in the report by Shakal et al (1984),

because roads were impassable due to winter storms.
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Chalfant - Zack

Brothers Ranch

(sta. 54428)

| S. Street Garage

Bishop - LADWP

(Sta. 58171)

TABLE 4, MAXIMUM ACCELERATIONS AND TRIGGER TIMES OF ACCELEROGRAMS

! Bishop -~ N. Main| Bishop -
! St. Office Bldg. | Paradise Lodge
| (Sta. 54388) | (Sta. suh24)

| Lake Crowley - | Conviot Creek -

| Shehorn Residence! U.C. Exp. Station
| (sta. 54T03) ! (Sta. 54099)

!

! | |
1 2 3 | ! | |
Event Time Amax Pg Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg

20 July 14:29 | 48.7 0.28 51 151.3 0.12 52 | -- 0.14 54 | - 0.09 52 | 51.6 0.05 53 . 1 54.0 0.03 - |
FORESHOCK ; : : (0.13) { | ] !
. | |
20 July 14:30 : 07.4 0.03 - I 09.4 0.01 = : { -~ 0.02 - ]09.9 0.01 - I !
| | |
! | ! | ! | |

20 July 14:32 | 37.3 0.02 - | | ! | |
| | | ! | | |
| | ! ! | | |
20 July 14:38 | | 59.2 0.05 - | ! | ! !
| | | | | | |
| | | | | | |
20 July 14:4 | 10.1 0.05 - |} ! | ! l |
| | | | ] | |
| | | ! | ! |
20 July 18:38 | 56.4 0.03 - | | | | | |
| | ! ] | | |
| [ | ! | | |
21 July 03:12 | 15.7 0.08 .« | ! ] ! ] ]
| | | | | | |
| . | | | | | I
21 July 11:15 | 24.6 0.05 - | ! ] ] ! ]
| | | | | | !
| | | | | | |
21 July 14:42 | 29.9 0.4 21 [ 30.5 0.25 22 | -- 0.25 29 |30.2 0.18 22 [ 31.9 0.16 23 | 33.4 0.08 23 |
MAINSHOCK : : i (0.40) | | ! |
| | ! |
21 July 14:43 | 00.3 0.03 - }00.5 0.00 =~ | - # _ | | ! ]
| | | | | | |
| | | | | ) | |
21 July 14:43 | 05.8 0.08 - | ! | 1 09.9 0.01 - | !
| | ! | | | |
| | | } | | |
21 July 14:43 ] 18.4 0.13 - 1195 0,01 - | = #  _ | {19.6 0.01 - | |
| | | | | | [ !
! | ! | ] | |
21 July 14:43 | 48.2 0.04 - | 48.3 0.01 - | - w®»  _ | ! ! !
! | | | | | |
| | | | | | |
21 July 14:44 : 35.2 0.05 - { } - : 31.4 0.02 - : : }
| { | | | | {
21 July 14:45 | 07.3 0.05 - | ! | 06.4 0.02 - | ! !
| | | ! | | !
| t | | | | |
21 July 14:45 | 23.9 0.14 - |} ! | 23.2 0.06 - | | |
| ! | | | | |
| ! | | | | |
21 July 14:47 | 59.9 0.06 - | | | | | |
| { | | | | |
| | | | | | !
21 July 14:50 |} | | - L - | | |
| | | | | | |
| ! ! [ ! [ !
21 July 14:51 | 13.9 0.17 63 12,9 0.11 63 |} -- 0.12 65 | 13.4 0.08 64 ] 18.6 0.04 - | 22.5 0.08 - |
AFTERSHOCK #1 { : I (0.13) ; : : {
21 July 14:52 : 06.6 0.04 - : 07.2 0.01 - I — : : 08.3 0.01 - : :
| | | ! | | i
21 July 14:53 | 34.4 o0.04 - | : } : : :

|
: | | | | | !
21 July 14:57 : 53.9 0.08 - : I 1 : : :
| | | | | | |
21 July 15:11 | : : : : } :
l ! | | | | |
21 July 15:19 : { I : I II :
| ] | ! | | |
21 July 15:26 | ! : : : : I
|
: [ [ : : : :
21 July 17:0 ! |

uly 17:05 : | | I | | |

#*Footnotes:

1

2 Trigger time in seconds after the minute given in the first column; a

Date and time (GMT) of minute prior to earliest trigger for a given event.

causative earthquake for most triggers not presently known.

inferred.

Origin time, hypocenter, and magnitude of

"--" means no time available and event association 1s



FROM THE 1986

CHALFANT VALLEY EARTHQUAKE SEQUENCE®

| Lake Crowley = | Benton | Mammoth Lakes « | Mammoth Lakes - | Lake Edison = |
| Long Valley Dam | | Sheriff Substa. | Mammoth H.S. Gym | Vermilion Dam |
| (Sta. 54214) I (Sta. 54100) | (Sta. 54TON) | (sta. 54301 | (Sta. 54362 !
] | | ! and 54482) | and 5u438Y) |
1 ! 2 3 | | | | |
Event | Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg |
20 July 14:29 | 51.1 0.05 55 | 51.9 0.06 51 | -- 0.02 - | ! 56.5 0.01 53
FORESHOCK ] (0.12) | | ! : (0.06) 57
! | ! !
20 July 14:30 | 09.4 #» - 110.3 0.01 - ! | |
! | | | |
! ] 1 | |
20 July 14:32 | | | | |
| ! | | |
| | | ! |
20 July 14:38 ! | ! | {
| | | | |
| I | | !
20 July 14:46 | | | | {
| I ! | |
| | | I |
20 July 18:38 | ! 1 ! l
| [ | | |
| | | | I
21 July 03:12 | | I { {
: . | | | 1 |
| | | ! |
21 July 11:15 | 25.9 #» - | | { {
| ! | | !
| | | | |
21 July 14:42 | 31,2 0.10 39 | 32.3 0.21 21 [ -- 0.05 24 {35.5 0.0 24 | 36.2 0.02 25
MAINSHOCK ! (0.21) | ! | (0.16) 33 | (0.18) 43
| | | | |
21 July 14:43 | 01.3 ## - (02,3 0.01 - | { 1
| | | | |
! 1 | | |
21 July 14:43 | 05,7 # - 1 06.7 0.01 - | { |
| | | | |
1 | | | 1
21 July 14:43 | 16.6 ## - {20.3 0.010 - | i |
! | | ! |
! | ! | |
21 July 14:43 | 49.3  ## - { 50.3 0.01 = | | !
I | | ! |
| ! | | |
21 July 1b:44 | 39,7 &« - | | |
| | | | |
| | | | |
21 July 14:45 | 08,1 &« - | { { !
1 | | | |
| | | |
21 July 14:45 | 24.4 #» - ! ! | 35.1 #» -
{ ! | | !
| | | ! |
21 July 14:47 | { | ! |
| | | | |
| | | | |
21 July 14:50 | { ! | !
! ! | ! |
! | | ! |
21 July 14:51 { 14.8 0.04 =~ | -- 0.04 - [ - 0.056 ~ | 18.8 0.04 64 | 24.9 0.02 -
AFTERSHOCK #1 | (0.09) { ! | (0.27) 66 : (0.05)
| ! | |
21 July 14:52 { 07.8 % - 1 t 1 1
| 1 | | |
| | | | |
21 July 14:53 | { | ! |
! | | | |
| | | | |
21 July 14:57 | 58,4 - | | |
! | | ! |
| | | ! |
21 July 15:11 | | ! ! 1 45.3 #» -
| 1 | ! |
| | | | |
21 July 15:19 | 43,9 #» - 1 1 {
| | | | i
| | | | |
21 July 15:26 { 57.3 0.02 - | ! | 1
| (0.06) | | 1 !
| | | | |
21 July 17:05 | 41,1 0.01 - | ! {
| (0.06) | | 1 |

*Footnotes (continued):

3

Maximum ground acceleration in g; maximum structural acceleration is given in parenthesis.

that the maximum peak acceleration 1s less than 0.05g.

A n#&n peans

Page number in this report where a record 1s shown; a dash (-) indicates the record is not shown in this

report as 1t 1is of very low amplitude.

Reference to the record in this table 1s for completeness.

0



TABLE 4. MAXIMUM ACCELERATIONS AND TRIGGER TIMES OF ACCELEROGRAMS

| Chalfant - Zack | Bishop ~ LADWP | Bishop - N. Main| Bishop - | Lake Crowley - | Conviet Creek - |
| Brothers Ranch | S. Street Garage | St. Office Bldg. | Paradise Lodge | Shehorn Residence! U.C. Exp. Station|
|I (Sta. 54428) I (Sta. 54171) : (Sta, 54388) i (Sta. 5ul2l) | (Sta. 54T03) | (Sta. 54099) :
| |

1 | 2 3 4 | | : I | ! |
Event | Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg | Time Amax Pg |
21 July 22:07 | I | | | ] |
| | | ! ] | |
| | | | | | |
22 July 00:09 | 53.7 0.06 - | | I { [ |
| | | | | | |
| | | | I | |
22 July 02:21 | 31.4 o.04 - | | | | | |
| | ] | | | f
| | | | | | |
22 July 03:02 | 13.2 0.04 - | | | | | |
| | | | | | 1
| | | | | | |
22 July 05:05 [ 20.6 0.02 - | | | | | |
| | | ] | ] |
| ! | 1 | | |
22 July 05:40 | 45,5 0.03 - | . | | | | |
| | | | ! ! |
1 | ! | | | |
22 July 06:21 | 55.0 0.02 - }55.5 0.03 - | | | | |
: ] | | | 1 ! !
| | | I | | |
22 July 06:58 | 10.8 0.03 - | | | | | |
) ! } | ] | |
| | | | | | |
22 July 12:15 | 47.2 0.02 - | | | | | |
| | | | | | |
! ) | ) ] | 1
22 July 12:24 | 54,5 o0.08 -~ | | | | | |
| ! | | | | 1
| | | | | | |
22 July 12:26 | 19.1 0.03 - | ! ! | } |
| | | ! | | |
1 ! ! | | | |
22 July 13:34 [ 03.2 0.07 - | | | o4.8 0.02 - | | !
t ! ! | ! } |
! | ! 1 | ! |
22 July 13:49 | 01.3 0.08 - | ! 1 03.5 0.0 - | | |
| | | | | | !
| ! ] [ ! ] )
22 July 14:18 | 52.1-0.01 - | | | | | |
I | | | | | |
| | | 1 | [ |
22 July 20:17 { 04.6 0.03 - | ! t 1 | !
| ] | | ] | |
- 1 | ! | 1 | |
22 July 20:22 | 28.7 0.05 - | | { | | |
! ! ! } ! | !
! | | | | | |
23 July 03:01 | 06.3 0.02 - | | | ! 1 |
| | ! I | ! ]
. ! | ! | | |
23 July 15:39 | 15.4 0.10 - | | ! 19.0 0.01 - | | !
| 1 ! | | | |
| ! | ! ] | |
25 July 10:11 [ 07.1 0.02 - | ! | | { |
| 1 ] | | | |
| ! | | | | |
29 July 09:57 | 9.3 0.09 - | l | I | |
{ | | ! | | !
i ] ! ! ] | |
30 July 06:03 | 34.3 0.06 -~ | ! | | | |
! | | | | | |
! ! | ! ! | {
30 July 06:41 | 55,4 0.11 - | | | | | |
! | | | ! | |
| | ! ! ! | |
31 July 07:22 | 45.3 0.07 71 | 43.3 0.19 71 | -- 0.18 72 | -- 0.04 - | 47.8 0.02 - | 1
AFTERSHOCK #2 } } { (0.32) : ' | | !
| | |
1 Aug 14:27 [ 23.0 0.03 - | ! | ! | |
! ! | | ! 1 |
| ! | ! ! | |
1 Aug 14:28 | 21.7 0,03 - }21.5 0,06 - | -- 0,05 - | | | |
| ) | (0.12) | | | |
| | | | | | |
2 Aug 1U4:51 | 404 o0.12 - | | | | | |
. | 1 | ! ! | |
! ] | | | | |
3 Aug 10:33 | 06.9 0.15 - | | | | | |
| ! ! | | ! |

*Footnotes:

1 Date and time (GMT) of minute prior to earliest trigger for a given event. Origin time, hypocenter, and magnitude of
causative- earthquake for most triggers not presently known.

2 Trigger time in seconds after the minute given in the first column; a "--" means no time avallable and event assoclation 1s
inferred.



FROM THE 1986

Even

1
t

CHALFANT VALLEY EARTHQUAKE SEQUENCE (Continued)®

| Lake Crowley -

| Long Valley Dam
| (sta. 54214)

2 3

Time Amax Pg

Y

Benton
(Sta. 54100) }
|
|
Time Amax Pg |

| Mammoth Lakes -
| Sheriff Substa.

(Sta. 54TON)

Time Amax Pg

| Mammoth Lakes -

(Sta. 54301
and 54482)

Time Amax Pg

| Lake Edison -
[ Mammoth H.S. Gym | Vermilion Dam
| (Sta. 54362

an

Time

d 54384)

Amax Pg

2

-

22

22

July

July

July

22:07

00:09

02:21°

23.4  we

22

22

22

July

July

July

03:02

05:05

05:40

22

22

22

July

July

July

06:21
06:58

12:15

22

22

22

July

July

July

12524

12:26

13:34

07.4 #»

22

22

22

July
July

July

13:49

14:18

20:17

07.4 #%

22

23

23

July

July

July

20:22

03:01

15:39

20,5

25

29

30

July

July

July

10:11

09:58

06:03

30

July

06:41

31 July 07:22
AFTERSHOCK #2

1 Aug

14:27

48.4 0.01
(0.03)

48.8 0.02 -

57.3

0.02 -
(0.05)

1 Aug

2 Aug

3 Aug

14:28

14:51

10:33

!
!
|
|
1
!
!
!
!
1
|
!
!
1
!
!
|
!
!
I
{
!
I
!
|
!
!
!
!
!
|
I
!
!
|
!
]
|
!
|
!
!
!
!
!
I
|
!
|
!
|
|
!
!
|
!
|
i
!
!
!
|
!
!
|
|
f
!
]
|
1
!
I
!
!
I
!
!
]
!

34.9

*Footnotes (continued):

3

Maximum ground acceleration in g; maximum structural acceleration is given in parenthesis.
that the maximum peak acceleration 1s less than 0.05g.

A NRRR megng

Page number in this report where a record is shown; a dash (-) indicates the record is not shown in this

report as it is of very low amplitude.

Reference to the record in this table is for completeness.
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